Listeriolysin is processed efficiently into an MHC class I-associated epitope in Listeria monocytogenes-infected cells.
Listeria monocytogenes is an intracellular pathogen that enters the cytoplasm of infected cells by secreting listeriolysin (LLO), a protein that destroys the phagosomal membrane. In infected mice, LLO is a major Ag detected by protective, MHC class I-restricted CTLs. Although the role of LLO in pathogenesis and host immunity is well established, its rate of intracellular synthesis has yet to be determined. Herein we show that cytosolic L. monocytogenes secrete LLO at a relatively low rate of approximately one molecule per bacterium per minute. Under extracellular labeling conditions, the rate of LLO secretion is approximately 50-fold higher. Intracellular LLO synthesis suffices, however, for the accumulation of 600 to 1000 H-2Kd-associated LLO 91-99 epitopes per cell. We calculate that between four and 11 LLO molecules are degraded for each LLO 91-99 epitope bound by H-2Kd. Our findings indicate that the antigenicity of LLO, with respect to MHC class I-restricted CTLs, cannot be attributed to high levels of intracellular secretion. Rather, LLO is a dominant Ag because it is rapidly degraded and very efficiently processed into an MHC class I-associated epitope.